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JyTETHOD FOR THE FORMATION OF A GOOD CONTACT SURFACE ON 
AN ALUMINIUM SUPPORT RAR AND A SUPPORT BAR _^ 

The invention relates to a method for achieving a good contact surface on an 
aluminium electrode support bar used in electrolysis. In the method the 
support bar is fabricated as a continuous bar and a highly electroconductive 
layer is formed on its end. The highly electroconductive layer forms a metallic 
bond with the support bar and can be achieved for example with thermal 
spray coating. The invention also relates to an electrode support bar, the end 
of which is coated with a highly electroconductive material. 

In electrolysis nowadays, particularly in zinc electrolysis, cathode plates 
made of aluminium are used, which are connected to support bars. The 
cathode is lowered into the electrolysis cell by the support bars so that one 
end of the support bars is located on top of the busbar at the edges of the 
cell and the other end on top of the insulation. To ensure good electrical 
conductivity, a contact piece made of copper is attached to the ends of the 
aluminium support bar, and the contact piece is set on top of the busbar. The 
lower edge of the contact piece is either horizontal or a notch is made there 
and the support bar is lowered on top of the busbar at the notch. Both side 
edges of the notch form a linear contact, creating a double contact between 
the support bar and the busbar. When the lower edge of the contact piece is 
straight, an plane-type contact is formed between the busbar and contact 
piece. A contact piece of this kind is used particularly in large cathodes, 
known as jumbo cathodes. 

The copper contact piece can be attached to the aluminium support bar for 
example by various welding methods. One of these methods is described for 
instance in US patent 4,035,280. The Japanese application 55-89494 
describes another method of manufacturing an electrode support bar. The 
actual support bar is aluminium and to its end is welded a contact piece with 



an a,— core and a copper she, The contact pieces are given their 
polygonal form using high-pressure extrusion. 
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electrolysis. 

DE paten, application 3323516 describes a method in which ca^es are 
aluminium/silicon-based solder. 
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In the research that we carried out it was found that the use of aluminium 
rods containing silicon in aluminium and copper welding generates Al-Si 
eutectic, which fare badly in the corrosive conditions of electrolysis. 
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As stated before, achieving a good connection between copper and 
aluminium is difficult. The electric current passing via the contact pieces to 
the cathode can nevertheless be considerable, e.g. in the range of 600 - 
1 600 A. If the joint between the actual support bar and the contact piece in 
10 the electrode support bar is poor, the current travels only locally in the joint 
and the current flowing through these points becomes excessively large per 
unit of surface area. This causes local overheating and as a result the 
oxidation of copper, which further worsens the flow of the current to the 
cathode. 
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US-patent 4,035,280 also mentions that copper contact pieces can be 
coated with silver before welding. It is clear that a silvered contact piece 
conducts electricity well, but if the welding joint between the aluminium 
support bar and the contact pieces remains poor, that is a more decisive 
20 factor on the whole than the use of silver in the contact pieces. 

According to the present invention a method has now been developed, 
whereby the support bar of an electrode used in electrolysis is formed of a 
continuous aluminium bar, on at least one end of which a highly 

25 electroconductive coating is formed instead of attaching a separate contact 
piece to it. The electrode is composed of an electrode plate and support bar, 
whereby the plate section is immersed in the electrolysis cell and the support 
bar is supported at its ends on the edges of the electrolysis cell so that the 
highly electroconductive end is held on the cell busbar. According to the 

30 method now developed, the underside of the support bar, the contact 
surface, which will come into contact with the electrolysis cell busbar, is 
coated with a highly electroconductive metal or metal alloy. A particularly 



Q ood elec.roconduc.ive con.ee. surface is achieved by coa.ing .he unders.de 
o hetnd o. .he supper, bar wi.h siive, Si.ver-copper or copper coating may 
a e be used. An alative is .o form first a copper iayer and .hen onto * a 
Z or silver alioy coa.ing wi.h a transmission layer. When a meto ,c ,o,« 
5 is , 0 ,med between .he aluminium supper, bar and .he coating made on « 
sice, ,he problems mentioned above caused by ,he ioin. o, ,he support 
bar and contact piece are avoided. 

The f ea«ures presen.ed in the claims are charac.eris.ic o. .he invention. 

'° When we refer in the .ex. for .he sake of simplicrty «o .he coa.ing of .he end 
rfhesupportbar.i. means .ha. .he coa.ing is made chiefly on .he lowers.de 

Zr. bar end, which is placed on .op o, ,he 
and which tous acts as .he con.ac. surface. The con.ac. surface ma be 
15 essentially horizon.al or ne«ched. Be* ends of .he support bar may be 
coated if necessary. 

The term support bar in .he description of .he invention a,so refers to a 
L pl bar 2 a core of aluminium and a casing o, some o.her ma,er,a on 
20 top such as refined sfeel, titanium or lead. The casing of toe s up od ba 

loved from a. least one end of .he bar and .he alum.n.um core ,s used as 

the contact surface, which is coated. 

A good con,ac. be<ween toe aiuminium and toe coating Serial is achieved 
25 particular w „h toerma, spraying coating methods or by comb.n,n w 
soldering. Thermal spraying technique breaks the P ass,vation layer of he 
allium so that toe con.ac. of toe metals is good enough togrvense.o he 
toltlon of a metallurgical ioin,, which ensures .ha, toe coating adheres o 
^ substrate. The invention also relates to an electrode support bar used n 
30 Tellysis, .ha. is manufactured according to the method, and o, wh,ch a, 
least one end is coated with a highly electroconductive matenal. 
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current to the catnoae. re . at jvelv low temperatures 

c«r tho above reason oxide films ao nox iumi 

1 :::: * *. same way as , ey d0 * on . 

copper surface. 

• "—„inc: r» : ^ * - - - 
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thermal spray technique and soldering. 
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Silver does not form a metallurgical, good adhesive joint directly on top of 
copper, so instead a thin transmission layer has to be formed on the copper 
first, preferably one of tin or a tin-dominant alloy. Hereafter in the text for the 
5 sake of simplicity we shall refer only to tin, but the term also covers tin- 
dominant alloys. A tin layer can be formed in many ways as by beforehand 
tin plating through heating, electrolytic coating or by thermal spraying directly 
on the surface point before the actual coating. After this, the tin surface can 
be coated with silver or silver alloy. The coating with silver of the copper 
10 contact surface of the support bar can be carried out advantageously for 
instance with thermal spraying or soldering technique. 

In zinc electrolysis, for instance, periodic maintenance of cathodes is 
performed, when the condition of the cathode is checked. The cathode plate 
15 wears faster than the support bar and thus one bar also outlasts several 
cathode plates in the prior art. The service life of a support bar can however 
be extended according to this method in a simple way, in that the coating of 
the end of the bar can be renewed as required. 

20 Of the thermal spraying techniques available, in practice at least techniques 
based on gas combustion have proved practicable. Of these, High Velocity 
Oxy-Fuel (HVOF) spraying is based on the continuous combustion at high 
pressure of fuel gas or liquid and oxygen occurring in the combustion 
chamber of the spray gun and the generation of a fast gas flow with the 

25 spray gun. The coating material is fed into the gun nozzle most often axially 
in powder form using a carrier gas. The powder particles heat up in the 
nozzle and attain a very high kinetic speed (several hundreds of metres per 
second) and they are directed at the piece to be coated. 

30 In ordinary flame spraying, as the mixture of fuel gas and oxygen burns it 
melts the coating material, which is in wire or powder form. Acetylene is 
generally used as fuel gas due to its extremely hot flame. The coating 
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speed is in the range of 100 m/s. 

resldue , for example by -^^CSL. - has time to 
been found that although the surface g ^ 

oxid ,e to some extent before *> ^ . ^ ^ ^ 

coating to form a good tight contact the a ^ 

r d rr:— tosticM^toits—. 

m e,a,lurgical bond is generated . b«* n < ^ ^ ^ 

in the coating of the support ^ ™ US z eutect|c reactions petween 

- r-^s^ 

whereby eutectic is formed in the joint area. 

When soidering technigue is used to for. a siting on, t = er 
25 sur1a ce, the surface to be treat. ^ - ^ ^ ^ ^ 
preferably iess than 50 pm th,ck. W * si , ver sheet 

is placed on top of the molten tm, ,t ■ easy P 



ort har of an electrode used in 

-^^ h -*trSTjr2 , coated with a highly 
bar is continuous and at least ^ ^ comb i n ation of both, 

eiectroconductive metal such as s,ver, PP or fey 

Coating is pre.erab,y performed u^ " P soldering , whereby a 
combining thermal s P raym9 rf " the support bar and coating. The 
, metallurgy, ioin. is generated between the 
joint area can be painted if required. 

— — — 

and the appended Figure 1 , port ba rs according to the 



piece. 



Example teln «i 49 nroduction-scale electrodes. The cell 

20 Zinc electrowinning cells conta.ne 49 p ^ ^ wefe 

bu sbars were conventional coppe, ^ and their conta c. surface, 
mad e of aluminium according to ft — The reference ca ,hode 

---- theb tlXe^nv:llv bV attaching a copper 
support bars were manufactured The test re sults presented ,n 

relation to this. 



